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ABSTRACT
Understanding the role that gender plays in natural resource use is crucial for effective
conservation efforts. While Madagascar is a priority for international conservation due to its
high levels of endemism and unsustainable natural resource use, there is little information on
how gender roles affect forest product use. This study uses over seven years of data on gender
roles within the extraction, use, and sale of natural forest and marine resources near
Madagascar’s largest national park to inform future conservation strategies. We found that
gender significantly affects how one uses natural resources in Madagascar. Men were
primarily responsible for the collection of natural resources; however, women were
responsible for collecting nearly all resources in at least one household. Women purchased
more of the natural resources they used, whereas men collected nearly all of their natural
resources. More men than women collected resources for income and women primarily
collected resources for subsistence. Of the resources they collected, women were significantly
more likely to be responsible for the collection of animals than plants, and of aquatic rather
than terrestrial resources. Gendered spaces resulted in women collecting most of the resources
within rivers, whereas men collected most of the resources in ocean, agricultural, and forested
lands. When age is an added factor, we found that while men were more responsible for
collecting natural resources than women, boys were almost as likely as adult women to collect
a resource, and girls were the least likely within a household to be primarily responsible for
resource collection. A locally relevant understanding of how gender roles and needs intersect
with natural resource use can help ensure the continued delivery of ecosystem services while
protecting Madagascar’s endemic species.
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1. INTRODUCTION
Gender roles are socially constructed norms and practices that translate into different rights,
opportunities, and constraints (Nightingale, 2006). These characteristics attributed to men and
women are based on the socially constructed ideas of femininity and masculinity (Griffin,
2017). How different genders interact with their environment is shaped by differences in
ideology, divisions of labor, property ownership, power, and authority (Järvilehto, 2005;
Davis 2019). Gender is based on the sociological constructions that change with culture,
place, and time, which is different from the biological differences between women and men
(Lau, 2020). This construction of gender changes across different scales from individuals,
households, communities, and internationally as they get repeated, adjusted, and changed
through everyday practices (Nightingale, 2017). Hence, gender acts as another sociological
layer that gives context to the spaces where genders ‘belong,’ and the tasks which they
perform (Arora-Jonsson, 2014).

Gender roles are one of the key variables that determine one’s access to, control over, and use
of natural resources (Mwangi et al., 2011). This can be due to the social relations of one’s
access to resources due to the gender-based divisions of work, ownership of property,
policies, and local norms (Crow & Sultana, 2002). For example, in many societies women
oversee undertaking domestic work, including the collection of water for cleaning and
cooking which may increase women’s access to water. Similarly, in terms of ownership, in
most of the world, men own property, which can disadvantage women’s access to these
properties (Agrawal, 2002).
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Gender roles reinforce gaps in income, power, and responsibilities, and as such, influences
how and why natural resources are used, exploited, and managed ( Fongjong, 2008; Agrawal,
2009). Furthermore, gender roles can also create an imbalance in the access to, and benefits
from natural resources (Nordman & Vaillant, 2017). Gender roles in natural resource
management reflect how the roles are distributed within households and may vary between
societies and can change over time (James et al., 2021). Men and women also have different
knowledge about natural resources (Folasade, 2016; Lau, 2020). In many societies, women
are seen as water managers, hence they decide where to collect the water from, and how to
collect, transport and store it (Mwangi et al., 2011). As men migrate for work, women take
over the role of agricultural labor, although traditional gender norms constrain the decisionmaking power of women (Holmelin, 2019). For example, in the Dagomba community in
northern Ghana, farming is seen as a gender specific activity where harvesting is done mainly
by women and land preparation for farming is done by men (Warner et al., 1997).

Given the distinct roles, experiences, and knowledge that each gender has, one might expect
that conservation programs would be tailored to gender roles (Warner et al., 1997).
Conservation programs often fail to address gender inequity (Lau & Scales, 2016; Massoi,
2019; James et al., 2021) and programs are rarely designed to consider the gender primarily
responsible for the collection, use, and/or trade of the resources they manage (Folasade,
2016). While identifying the role of both genders and empowering women in natural resource
management and conservation efforts has shown improvement (Upreti, 2001; Westerman,
2014; Leisher et al., 2016), less than 5% of research articles about gender and natural resource
management clearly demonstrate how involving women can help improve conservation
efforts (James et al., 2021). This hampers the efficiency and success of conservation
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initiatives as they may fail to properly target resource users or worse, exclude the gender
responsible for the resource entirely (Flintan, 2003).
Despite the extensive knowledge on the roles of men and women in the use of natural
resources, conservation projects often remain gender blind (Brown & Fortnam, 2018; Kariuki
& Birner, 2016). There is limited data on gendered participation in management of natural
resources. Most of these projects treat gender as a women vs. men issue without
acknowledging the differences in what each gender has to offer and how this difference can
be used to maximize the effectiveness of conservation programs. The conservation efforts that
incorporate gender as one of its key components are operating in a superficial manner, where
they push for increase in participation of both genders, which can sometimes be unsustainable
(Staples & Natcher, 2015). Increasing the presence of women in decision making without
understanding the societal differences may further create disparities (Baynes et al., 2019). It is
crucial to understand these social and cultural differences in gender roles in the use of natural
resources and incorporating them into creating technical conservation solutions (Calhoun et
al., 2016). Among the 17 Sustainable Development Goals (SDGs) set by the United Nations
to embrace a universal approach to the sustainable development agenda, gender equality is the
5th goal along with life below water (goal 14), and life on land (goal 15). This reinforces the
fact that gender and use of natural resources go hand in hand.
Madagascar, the largest island in the Indian Ocean, has been a priority for international
conservation due to its high levels of endemism and unsustainable natural resource use
(Ganzhorn et al., 2014). The country is also known as one of the eight ‘hottest’ biodiversity
hotspots, which is an area with extreme species richness, high concentration of endemic
species (Laourenco & Goodman, 2000; Myers et al., 2000). Most (70%) of more than 200,000
species that live in about 30 million acres of forest are endemic (Wilmé et al., 2006). All
Malagasy amphibian and mammals, 92% of reptiles, more than 90% of plants, 74% of
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butterflies, and 44% of birds are endemic to the island (Goodman & Benstead, 2003;
Phillipson, et al., 2006; Krüger, 2007). The International Union for Conservation of Nature
Red List of Threatened Species has listed 685 species in Madagascar as Critically
Endangered, 1,797 as Endangered, and 1,250 as Vulnerable (IUCN, 2021). Nearly all of
Madagascar’s lemurs are threatened with extinction (IUCN, 2021), and at least 15 species of
lemurs here have gone extinct in the past 2,000 years (WWF, 2021). Home to more than 800
endangered species, the island nation has received more than US$700 million in conservation
funding since 1990, creating more than 500 conservation projects. However, the biodiversity
here continues to rapidly decline (Waeber et al., 2016).

With a population of 27.69 million people (World Bank, 2020), the fourth largest island in the
world, Madagascar has an area of 226,658 mi². It is a lower middle- income country with a
Gross Domestic Product of $471.49 and a Gross National Income per capita of $1,500. About
80% of the total population is living in rural areas, where the poverty rate is increasing at a
higher rate than in urban areas (World Bank, 2020). In 2019, 78% of the Malagasy people
lived on less than $1.90 a day (World Bank, 2019). About 90% of the population depend on
subsistence agriculture for livelihood (Holmes, 2007). The principal land use here is for rice
agriculture. Traditionally, land is claimed through clearing and cultivation and is
predominately used for rice agriculture (Kremen et al., 1999).
Traditional Malagasy gender norms often support the notion of men as breadwinners and
heads of household responsible for decision-making, family representation, resource
extraction, security, and organizing the community’s political, economic, and social life
(Nordman & Roubaud, 2009). The people in Madagascar largely depend on agriculture for
their economy, however they also catch and sell other forest-based plant and animal products
(Wright & Andriamihaja, 2003). While we know there are gender roles in agricultural duties -
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men are generally responsible for tilling the rice fields, gathering firewood, building the
family home and furniture, and public affairs, whereas women are responsible for growing
crops, weeding the rice fields, fetching water, preparing daily meals, weaving, and caring for
the health of the family (Nordman & Roubaud, 2009) - there is little information on the
gender roles of forest product use in Madagascar. Effective conservation efforts in
Madagascar require an understanding of gender roles in natural resource use, yet little
research exists to inform such efforts.

The Masoala National Park is the largest national park and protected area in Madagascar. This
north-eastern park is a conservation priority because of the endemism within the peninsula
(Kremen et al., 1999). Many species, such as the red ruffed lemur, are only found in Masoala
(Rigamonti, 1993). The Masoala National Park was designed to protect the lowland humid
forests and promote forest conservation through community-based management (Kremen et
al., 1999). The species diversity in the eastern forests is higher than other areas of
Madagascar, and many of the highly threatened species are primarily found in the northeastern highlands (Andreone et al., 2005). With threats to biodiversity due to land cleared for
agriculture, overharvest of forest products such as ebony and rosewood, as well as non-timber
forest products (plants and animals), and overfishing of lagoons, it is extremely important to
work to protect the peninsula. Saving the biodiversity of the peninsula can help improve
overall global conservation.
This study examines gender roles within the extraction, use, and sale of natural forest and
marine resources over seven years near Madagascar’s largest national park, the Masoala
National Park, to inform future conservation strategies. We examine how gender roles result
in differences in who collects natural resources, why and how they are collected, and whether
those resources are sold. We also explore how such dynamics vary by the type of resource

GENDER ROLES IN NATURAL RESOURCE USE IN MADAGASCAR

14

collected, and whether that resource was a plant or animal, terrestrial or aquatic, or found in
forests, agricultural spaces, rivers, or oceans, and by the age of its collector. This was done to
see if there are any spatial variations in location of resource and if this affected what gender
was primarily using the resource – for example if women were mostly using forest resources
or agricultural resources, or if men were collecting more aquatic animals from oceans or
rivers. To understand the intersectionality in the use of the resource along with gender, we
also divided the resource users into four divisions – men, women, girls, or boys. Like how
gender roles are defined differently in different cultures rather than through biological
differences, we let each household define what it meant to be a child or an adult. By
understanding the role that gender plays in the use of natural resources, we can tailor natural
resource conservation efforts to consider their specific gender roles.

2. METHODS
2.1 Study Site: This study was conducted in the Masoala Peninsula, a forested coastal area in
north-eastern Madagascar (Fig 1). The land mass of 4,254 km2 contains the country’s largest
national park, the Masoala National Park, which protects 2,300 km2 (880 mi2) of contiguous
lowland and mid-elevation rain forest and rises 1200 m above the sea level. The Masoala
Peninsula is in a mountainous area far from road access (Kremen et al., 1999). More than
144,650 people live within 10 km of the park on the peninsula (Borgerson et al., 2022). Local
people are mostly Betsimisaraka, the second largest ethnic group in Madagascar, and
primarily rely on subsistence agriculture.
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Figure 1. Study region with the Masoala National Park.

2.2 Ethics: The Republic of Madagascar, Madagascar National Parks, and Human Subjects
Institutional Review Boards (Protocols No. 2010-0595 at the University of Massachusetts
Amherst, No. 13-1862 and 15-2230 at the Harvard T. H. Chan School of Public Health, and
No. 18-19-1349 at Montclair State University) approved all research. We obtained oral
informed consent from all participants, as well as each community’s local administrator.
2.3 Data Collection: We collected data on natural resource use within 13 communities over
seven years (2015-2021). We surveyed all households in small communities; in communities
with more than 50 households, we randomly selected study households using a grid system in
each village and a zig-zag method to bisect all quadrants. We conducted surveys in Malagasy
and asked each of the 1,255 households about their natural resource use during the prior year.
For plant-based products, we asked whether the household members had used or purchased
six categories of plant-based natural resources (firewood, palm thatch for construction, wood
for construction, wood for transportation (boats), plants for medicinal use, honey collection,
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and/or bark for fermentation) and/or cleared land during the prior year. For each category, if
the household had used this good, we asked if they had collected themselves and/or purchased
the good, the primary incentive for its collection and/or purchase (subsistence or sale), and the
age-class (adult or child) and gender identity (woman/girl, man/boy) of the person primarily
responsible for the collection and/or purchase of that resource. To define the age class of
resource users, we asked the household if the person who was primarily responsible for
collecting that resource was a child or an adult. This determination of age was based on how
the household saw the member and we had no specific numeric cut off. Because extraction
methods and their gender roles varied more widely for animal-based resources, we asked
about the use and gender roles of five different methods of aquatic animal capture (net
fishing, line fishing, free diving, sifting, and aquatic traps) and three different methods of
terrestrial animal capture (trapping, sling shots, or gun). For each category, if the household
had used this good, we asked if they had collected themselves and/or purchased the good, the
primary incentive for its collection and/or purchase (subsistence or sale), and the age-class
(adult or child) and gender identity (woman/girl, man/boy) of the person primarily responsible
for the collection and/or purchase of that resource.
2.4 Data Analysis: To identify gender and age roles in natural resources collection and use,
we calculated the percentage of households where men, boys, women, and girls were
primarily responsible for obtaining each resource during the prior year, their primary
incentive for collection (subsistence use/sale), the method used to obtain the resource,
whether it was collected or purchased, and the percentage of the resource sold. To examine
the potential role of gendered spaces in driving such variation in resource use, we tested
whether gendered use varied between resources collected on land or in water, in forest or nonforest (agricultural) spaces, or in rivers or oceans. We used logistic regression analysis to test
the correlation between gender and age on the primary incentive of resource collection and
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the method used to collect the resource. Contingency analysis was used to test whether the
variables in each hypothesis were independent.
3. RESULTS
Nearly all (99.92%) of the 1,252 households we interviewed over seven years (2015- 2021)
used natural resources during the prior year. Most (98.56%) households used both wild plant
(98.56%) and animal (88.90%) based products. Overall, natural resources were collected by
men (77.08% of all household natural resource collection was done by men), whether those
resources were plant (74.91% of products were collected by men) or animal-based forest
products (78.25%). Women still lead the collection of all types of resources in at least one
household (9.05% collected firewood, 8.49% collected palm thatch, 5.37% collected timber
for construction, 3.41% cleared their own land, 2.08% collected wood for transportation).
However, women collected significantly more forest animals than plants (𝛘2=8.94, p=0.003;
25.09% of animal resources vs. 21.75% of plant resources were primarily collected by the
women within a household). Individuals sought natural resources either with the goal of
using them for subsistence or selling them for income. Natural resources were almost entirely
sought after for their subsistence uses by both men (88.09%) and women (93.96%), yet
significantly more men collected resources with the primary goal of earning income than did
women (11.91% and 6.04% of resources were collected with the incentive to earn income by
men and women, respectively; 𝛘2=39.58, p<0.0001). Natural resources were either collected
directly or purchased. While both women (77.60%) and men (91.81%) directly collected
most of the forest resources they used, women purchased significantly more than men
(𝛘2=121.00, p<0.0001; 22.40% vs. 8.19% of resources used). Once acquired, both men
(88.09%) and women (93.96%) used natural resources primarily for subsistence purposes and
few were sold.
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3.1 Gender variation in plant-based resource collection: In 78.20% of households, men
were primarily responsible for collecting plant-based resources. For plant-based resources,
there were distinct differences in how gender affected the primary incentive of collection
(𝛘2=17.75, p<0.0001) and the method of collection (𝛘2=108.98, p<0.0001). Women were
responsible in only 21.80% of households for collection of such resources. Fewer women
collected plant-based resources (78.31%) than men (91.77%). Overall, 21.69% of the women
purchased these resources compared to only 8.23% of men who purchased them. More men
collected plant resources with the intention of selling those (5.29%) than did women (2.19%).
Medicinal plants (51.84%) were the only plant-based resource where women were in charge
of collecting it. All other plant resources were primarily collected by men. When women
collected plant-based resources themselves, they mostly cleared land for agriculture (100.00%
of land cleared by women was done so by themselves and not purchased/hired labor),
medicinal plants (99.65%), and the bark of the tree for alcohol fermentation (92.59%), and
firewood (76.36%). When women purchased resources, they primarily bought palm thatch
(81.01%), timber for household construction (81.81%), boats (100.00%) and honey (93.24%)
(Table 1). In less than 10% of households, women were primarily in charge for the collection
of the resources except for medicinal plants (51.84% of households), honey (22.29%), and
bark for alcohol fermentation (21.95%). For both genders, the primary incentive of collecting
the resources was for subsistence use except for honey, where 28.68% men and 24.32%
women collected it with the primary intention to sell it. Timber for construction and wood for
transportation were the two resources women acquired solely through purchasing (none was
collected).
Although more women purchased the resources than men, 52.01% of the total purchases made
were made by men (Table 2). Medicinal plants (51.75% of the total households who collected
and not purchased) were the only plant-based resource where more women than men were
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responsible for obtaining the resource for the household, and for all other plant resources, men
were mostly responsible for it. On the other hand, 100.00% of the medicinal plants purchased
was by women followed by firewood (79.27%), honey (60.61%), and palm thatch (57.14%).
Also, of those who primarily collected the resources with the primary incentive of
subsistence, 82.96% were men, and for sales 79.44% of them were men. Similarly, the
majority of those who collected with the primary incentive to sell and not use it themselves
were men.
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Table 1. How women and men differently used, collected, or purchased plant-based resources over seven years on the Masoala Peninsula of
Madagascar (2015-2021).

Plant-Based
Resources

Gender of Individual Primarily
Responsible for Collection in
Household
(% of Households)
Women

Men

How Women and Men
Obtained Resources

Women
Collected
(%)

Primary Incentives to Obtain the Resource

Men

Purchased
(%)

Women

Men

Collected
(%)

Purchased
(%)

Subsistence-use

Sale

(%)

(%)

Subsistence-use
(%)

Sale
(%)

Firewood

9.05

90.95

76.36

23.64

99.00

1.00

99.09

0.91

99.19

0.81

Palm Thatch

8.49

91.51

18.99

81.01

94.30

5.70

100.00

0.00

99.41

0.59

5.37

94.63

0.00

100.00

71.13

28.87

100.00

0.00

75.77

24.23

2.08

97.92

0.00

100.00

68.09

31.91

100.00

0.00

74.19

25.81

Medicinal Plants

51.84

48.16

99.65

0.35 100.00

0.00

99.83

0.17

99.26

0.74

Bark for Alcohol
Fermentation

21.95

78.5

7.41

92.59

21.88

78.13

88.89

11.11

88.33

16.67

Honey

22.29

77.71

6.76

93.24

82.56

17.44

75.68

24.32

71.32

28.68

Land Clearing

3.41

96.59

100.00

0.00 100.00

0.00

100.00

0.00

98.81

1.19

For All Resources

21.80

78.20

78.31

8.23

97.83

2.17

94.71

5.29

Timber for Construction

Wood for Transportation

21.69

91.77
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Table 2. How and why men and women acquired plant-based resources on the Masoala Peninsula of Madagascar (2015-2021).

How Resources were Obtained

Plant-Based Resource

Collected
Men (%)

Primary Incentive for Resource Collection

Purchased

Women (%) Men (%) Women (%)

Subsistence-use

Sale

Men (%)

Women (%)

Men (%)

Women (%)

Firewood

92.86

7.14

29.73

79.27

90.95

9.05

90.00

10.00

Palm Thatch

98.17

1.83

42.86

57.14

91.47

8.53

100.00

0.00

Timber for Construction

100.00

0.00

83.33

16.67

92.76

7.24

100.00

0.00

Wood for transportation

100.00

0.00

93.75

6.25

97.18

2.82

100.00

0.00

Medicinal Plants

48.25

51.75

0.00

100.00

48.02

51.98

80.00

20.00

Bark for alcohol fermentation

91.30

8.70

75.00

25.00

76.92

23.08

84.21

15.79

Honey

96.69

3.31

39.39

60.61

70.86

29.14

81.33

18.67

Land Clearing

96.43

3.57

-

-

95.51

3.49

100.00

0.00

For All Resources

90.46

9.53

52.01

47.99

82.96

17.04

79.44

20.56
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3.2 Gender variation in animal-based resource collection: Similar to plant-based
resources, men were responsible for collecting animal-based resources in 74.75% of
households, compared to 25.25% of households where women were primarily responsible.
The collection of animal-based products varied in terms of gender roles and what extraction
method was used to collect them. Both men and women caught animals primarily with the
goals of subsistence use, selling them only secondarily (Table 3). Comparatively more men
collected the resource with the intention of selling it (24.80%) than women did (16.73%).
Men sold a mean 26.81±SD37.19% of the meat they caught whereas women only sold a
mean of 13.28±27.38%. Women were primarily responsible for collecting meat through
sifting using a woven basket to catch small shrimp or fish (98.23% of all of the collection of
this resource was done by women) and catching eels and fish in rivers using woven traps
(52.17%). No women used slingshots to catch wildlife. Similarly, for animal-based
resources, there were distinct differences in how gender affected the primary incentive of
collection (𝛘2=18.87, p<0.0001). Both women and men caught animals primarily for
subsistence use, with the exception of those caught by free diving (100.00% of women
intended to sell their catch; 79.87% of men) and net fishing (87.50% of women; 65.90% of
men) where they were primarily caught to sell them for meat. For these fishing activities,
women were far more likely than men to engage in fishing with the primary goal of earning
income (100.00% and 87.50% of fisher women, and 79.87% and 65.90% of fishermen
intended to sell them respectively). The products of freediving and net fishing were the
resources with the highest average sales for both the genders (Table 3).

Although more women collected the resources for subsistence than men, 78.85% of the
resources collected for subsistence were done by men (Table 4). All the resources collected
for subsistence were mostly collected by men except for resources collected by sifting
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(98.13% of the total resources collected by sifting) and water trapping (54.55%). In terms of
the resources collected primarily to sell, 86.49% of those were done by men. All the resources
collected with the primary intention of sales were mostly collected by men except for
resources collected by sifting (98.77% of the total resources collected by sifting was collected
by women).
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Table 3. How women and men differently used, caught, or sold animal-based resources over seven years on the Masoala Peninsula of
Madagascar (2015-2021).

Animal-Based
Resources Collection
Method

Gender of Individual
Responsible for Collection (%
of Households)

Women
Women

Percentage of Product Sold
(Mean ± SD)

Primary Incentive for Collection
Men

Men

Women
Subsistence-use
(%)

Sale

Subsistence- use

Sale

(%)

(%)

(%)

Men

Net Fishing

3.56

96.44

12.50

87.50

34.10

65.90

81.00 ± 6.00 65.00±31.56

Line Fishing

4.61

95.39

76.19

23.81

71.20

28.80

46.43±33.00 36.00±37.00

Water Trapping

52.17

47.83

100.00

0.00

90.91

9.09

14.58±27.00 15.00±33.54

Land Trapping

3.09

96.91

100.00

0.00

96.30

3.70

-

7.00±22.00

Free Diving

0.67

99.33

0.00

100.00

20.13

79.87

90.00±0.00

72.31±28.64

Slingshot

0.00

100.00

-

-

99.50

0.50

-

-

Gun

6.67

93.33

100.00

0.00

92.86

7.14

-

14.71±30.29

Sifting

98.23

1.77

84.00

16.00

88.89

11.11

20.00±31.00 11.27±24.76

Total

25.25

74.75

83.27

16.73

75.20

24.80

13.28±27.38 26.81±37.19
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Table 4. Subsistence and market collection of animal-based resources by women and men on the Masoala Peninsula of Madagascar (20152021).
Animals collected for subsistence consumption
Method used to catch
animals

Animals collected for sale

Women (%)

Men (%)

Women (%)

Men (%)

Net Fishing

1.33

98.77

4.67

95.33

Line Fishing

4.91

95.09

3.85

96.15

Water Trapping

54.55

45.45

0.00

100.00

Land Trapping

3.23

96.77

0.00

100.00

Free Diving

0.00

100.00

0.83

99.17

Slingshot

0.00

100.00

0.00

100.00

Gun

7.14

92.86

0.00

100.00

Sifting

98.13

1.87

98.77

1.23

Total

21.15

78.85

13.51

86.49
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3.3 Gendered Spaces in Natural Resource Use: The location where resources were found
had a significant effect on the gender responsible for collecting them. While men collected
most resources in both aquatic (60.56% of aquatic resources collected) and land environments
(81.66%), women were more involved in aquatic than land resource collection (Figure 2). For
all natural resources, men collected most in agricultural areas (38.09%), followed by forests
(25.84% of all resources used), oceans (12.73%), and rivers (0.42%). While women also
collected most resources in agricultural areas (12.25% of all resources used), they were the
main gender responsible for collecting natural products from rivers (8.08%), and rarely
collected resources in forested areas (2.11%) or oceans (0.48%). The location of the resource
significantly predicted the gender of the person who was primarily responsible collecting it (𝛘=
1,840.90, p<0.0001). Men were more likely to use resources in every environment except
rivers, where women make up 95.11% of primary collectors of river-resources (Figure 3).

Figure 2. The percentage of households that used resources during the prior year based on
the type of the resource (aquatic/land) with the gender identity (woman, man) of the person
who was primarily responsible for the collection of the resource.
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Figure 3. The percentage of households that used resources during the prior year based on
the location of the resource with the gender identity (woman, man) of the person who was
primarily responsible for the collection of the resource.
3.4 Role of Age and Gender in Natural Resource Use: Of men and women of all age
classes, adult men (76.21%) were primarily responsible for the collection of natural resources
followed by adult women (10.65%). Both young men and young women were rarely the
primary individual responsible for the collection of natural resources in a household, however
comparatively more boys (9.81%) were responsible than girls (3.32%). Individuals of all
genders and ages mostly acquired natural resources by collecting it themselves. However, it
is important to note that nearly a quarter (23.65%) of the natural resources acquired by adult
women were purchased (Table 5), even though fewer women than men acquired such
resources. Of all resources purchased by any age or gender, 56.11% were purchased by adult
men, followed by adult women, young men, and young women (Figure 9). Similarly, of all
resources caught or collected directly, almost three-fourths were by adult men (70.31%),
followed by adult women (17.67%), boys (10.64%), and girls (1.39%). Most people of all age
groups across both genders primarily collected the resources for subsistence use, only
13.42% of adult men collected them with a primary incentive of sales followed by girls, adult
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women, and boys (Figure 10). Out of all the resources collected by the households with the
incentive of sales, 80.83% was collected by adult men, 9.89% by adult women, 7.73% young
men, and 1.55% young women. For plant-based resources, 69.00% adult men were primarily
in charge of its collection followed by adult women (20.00%), boys (9.50%), and girls
(1.30%). For animal-based resources, adult men were primarily in charge of its collection
(51.00%) followed by boys (24.00%), adult women (19.00%), and girls (5.60%).
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Figure 4. The number of households (of the 1252 surveyed) where men, women, boys, and girls were the primary household members
responsible for collecting different natural resources.
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Figure 5. The number of households (of the 1252 surveyed) where men were the primary household members responsible for collecting different
natural resources.
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Figure 6. The number of households (of the 1252 surveyed) where women were the primary household members responsible for collecting
different natural resources.
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Figure 7. The number of households (of the 1252 surveyed) where boys were the primary household members responsible for collecting different
natural resources.
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Figure 8. The number of households (of the 1252 surveyed) where girls were the primary household members responsible for collecting different
natural resources.
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Figure 9. Gender roles (man/woman) with difference in age (adult/young) in households that
used, collected, or purchased resources during the prior year on the Masoala Peninsula of
Madagascar (2015-2021).

Figure 10. Gender roles (man/woman) with difference in age (adult/young) in households
with their primary incentive of collection (sales or subsistence use) during the prior year on
the Masoala Peninsula of Madagascar (2015-2021).
There were significant differences between ages in their use of natural resources. Age
affected both the primary incentive of collection of the resource (𝛘2=37.32, p<0.0001), and
the method collection of the resource (𝛘2=81.14, p<0.0001). Girls were the least responsible
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in the household for natural resource collection. The only resources young women were
responsible for acquiring were medicinal plants, firewood, timber, land clearing for
agriculture, palm thatch, and animal products collected through sifting, water trapping, and
line fishing. While girls only collected fourteen percent of medicinal plants and firewood,
they collected two-thirds (66.00%) of all freshwater shrimp and small fish caught by sifting.
Girls did not acquire trees for transportation, honey, bark for alcohol fermentation, or any
wildlife caught by slingshot, net fishing, guns, or free diving. Girls acquired more resources
than women or boys with the primary incentive of selling them (Figure 10) and purchased
more than twice the amount of resources than boys (Figure 9). In contrast, boys were
responsible for the collection of all resources except trees for transportation (Figure 7). In
fact, boys were more involved in the collection of natural resources than either adult women
or girls (Figure 4).

4. DISCUSSION
Gender significantly affects how one uses natural resources in Madagascar. Recognizing the
roles that each gender plays in the extraction, use, and sale of natural forest and marine
resources can help tailor conservation strategies in Madagascar's national parks to specific
gender roles. Taking gender into consideration in regard to natural resource conservation can
help understand how, why and who is responsible for each resource, if there is a difference in
the way each gender is using them, and how this can be managed (Kristjanson et al., 2019).
While men were primarily responsible for the collection of resources in most households in
Masoala, women were responsible for collecting nearly all resources in at least one
household. This adds complexity to the narrative that women have limited access to forest
resources, so men are mostly in charge of collecting firewood or medicinal plants from the
forest (Mwangi et al., 2011). While the use of forest products has gendered differences, these
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differences change with the local culture, gender norms, and the resources being used. So,
involvement of both genders should be ensured for effective management of the resources.
While most natural resource collection was for subsistence purposes, almost all women
collected natural resources for subsistence, while more than a tenth of men collected resources
with the intent to sell them. Similar to other regions of eastern Madagascar (Järvilehto, 2005),
men in the Masoala region of Madagascar are primarily responsible for earning the
household’s income, whereas women are responsible for managing household finances once
income has been earned. This may explain why women purchased nearly one-quarter of the
resources that they used, whereas men purchased less than a tenth of their resources. Majority
of the resources collected for sale were by men, so to control the sale of a resource, the
strategies need to be specific to men. That is, when the policies related to the sales of a
resource are tailored to how or why men sell them, these policies can be effectively enacted.
Women either have their husband or another male relative, or hire men, to extract many of the
resources they need (Kellert et al., 2000). Women purchased most of the resources they used.
Hence, conservation efforts to target women need to be focused on the purchase of resources.
Conservation organizations should be aware that policies which regulate the purchase of
natural resources will also most negatively affect women. I suggest that there be paired efforts
which help women access more affordable and sustainable alternatives, while also controlling
the purchase of these resources. Increasing women’s representation in policy making can help
acknowledge and understand what the women need and incorporate that into sustainable
conservation of resources.
Although more women purchased the resources than men in Masoala, more than half of the
total purchases were made by men. It is also important to recognize that even though men also
purchase resources, they collect more resources than they purchase. In order to control the
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purchase of a resource, the strategies need to include the purchases made by both men and
women, depending on the resource. This is important because globally, women, especially in
low-income households, spend most of their income on the family's basic needs whereas men
spend it on their own personal needs (Agrawal, 1994). So, if the purchase of a resource is
regulated or restricted, women will be at a disadvantage.
Men acquired almost all of the resources in forest, ocean, and agricultural areas. This is likely
explained by the presence of gendered spaces. Despite which gender uses a natural resource,
going to the forest is an element of a man’s identity in both regions of Madagascar
(Korhonen, 2004) and mainland Africa (Mwangi et al., 2009) resulting in the potential for
forests to become male-dominant spaces for resource collection. Men collected more aquatic
animals by freediving, net fishing, and line fishing, which are mostly done in oceans and
terrestrial animals using slingshot, land trapping and guns, which are mostly done in forests,
where less women in each household are seen collecting the resources.

Plant-based resource collection was highly gendered in Masoala. Men acquired majority of
all the plants, with the exception of medicinal plants, where both men and women are in
charge of their collection. To control the direct collection of plant-based resources,
conservation programs need to be focused mostly on men, except for medicinal plants.
Similar to the Masoala, medicinal plant collection was found to be predominantly done by
women in other regions of Madagascar including Lac Alaotra and Kianjavato (Borgerson et
al., 2018a; Borgerson et al., 2018b). This contrasts with Ankarafantsika in the north-west
where it was mostly done by men (Borgerson et al., 2019). Regardless of who is collecting the
resource, every household acquired medicinal plants from the forest in the Masoala. This
illustrates the importance of medicinal plants in terms of community healthcare where these
plants are crucial resources for the communities’ healthcare.
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Similar to Masoala, firewood was mostly obtained by men in the Kianjavato and
Ankarafantsika regions of Madagascar (Borgerson et al., 2018b; Borgerson et al., 2019) and
in Tanzania (Massoi, 2019). However, this is not universal, in the Lac Aloatra region of
Madagascar firewood was collected by more women than men (Borgerson et al., 2018a). In
Nigeria, it was found that the exploitation of forest resources is also affected by the difference
of gender of the person using the forest where men acquired more forest timber and animals,
and women acquired non-timber forest products (Eneji et al., 2015).

Of the resources they collected, women were more likely to collect animals than plants,
specifically aquatic ones. Women were primarily responsible for collecting small freshwater
shrimp and fish in rivers through sifting using woven baskets, and larger freshwater eels using
woven traps. Women collected almost all resources collected from rivers. In marine areas,
women are commonly seen doing inshore fishing whereas men are often seen doing coastal or
offshore fishing (Calhoun et al., 2016). Women are considered the gatekeepers in collecting
water from the river for their households (Nounkeu & Dharod, 2021), and have an area farther
downstream where they wash themselves, their dishes, and clothing, where men are typically
not present (Ravololomanga, 1992). Women may collect the resources in rivers during their
daily activities. This explains why women were responsible for almost half of the aquatic
resources compared to less than one quarter of land resources. In a study done in Mexico,
Peru, Senegal, South Africa, and Vietnam, globally significant marine fishing countries, it
was found that women’s contribution in the fisheries sector is often excluded from fisheries
decision making although the contribution by women to the fisheries in these countries is
substantial (Harper et al., 2017). So, in Masoala, because women are most involved in
collection of resources in river ecosystems, women must be included in the design of projects
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for the conservation of watersheds in ways where they can contribute their knowledge about
such ecosystems and be involved in their sustainable management.
It is evident that differences in resource use and knowledge have created some sort of
segregation in how these different spaces are used. ‘Spaces,’ according to Edward T. Hall, is a
silent language or hidden dimension that shapes human action. Social and gender norms
related to ‘masculinity’ and ‘femininity’ can create spatial dynamics which in turn creates
these gendered spaces (Nightingale, 2006, Rocheleau et al., 1996). It is also important to
recognize that the differences in the spaces and places where men and women use can create
gendered spaces (Rocheleau & Edmunds,1997). We found that the location where resources
were found had a significant effect on the gender responsible for collecting them as men
collected most resources in agricultural lands, forests, and oceans, whereas women collected
nearly all river- resources. This supports the notion of ‘gendered spaces’ as there are
differences in how men and women used these spaces and the resources found there.
Gender-based mapping can help maintain a balance in how each gender uses these resources
to not only preserve biodiversity, but also protect the sources of livelihood of the people.
Some other examples of such gendered spaces are seen in the Northwest province of
Cameroon where cultural practices restrict women’s activities around certain restricted areas
(Fonjong, 2008). Similarly, in certain rainforest societies, men are responsible for collection
of products from primary forest whereas women are responsible for collecting them from
secondary forests or around their homes (Elias, 2016). In many communities, women’s spaces
are between spaces that are controlled by men (Rocheleau & Edmunds, 1997). This creates
restrictions in women’s access to trees and their products in primary forest and makes them
dependent on men (Ikdahl et al., 2005). In some customary management systems, taboos that
restrict pregnant or menstruating women from collecting certain resources (Colding & Folke,
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2001). Gender roles are geographically varied depending on the social interpretations of the
norms prevalent there (Scundberg, 2015). This difference in gendered spaces must be studied
in Madagascar to understand what contributes towards this gendered stratification that creates
such physical separation of the genders.

Age adds an additional layer to gender roles in how natural resources are accessed and used.
While men were more responsible for collecting natural resources than women, boys were
almost as likely as adult women to collect a resource. In Masoala, girls were the least likely
within a household to be primarily responsible for resource collection, and boys were more
involved in the collection of natural resources than either adult women or girls. This finding
was similar to the Ankarafantsika region in the northwest where girls were seen collecting the
least number of resources in each household and boys were seen collecting more resources
than any other gender or age group in the households (Borgerson et al., 2019), and to
southwestern Madagascar, where boys often go fishing with their fathers and brothers, while
girls from the same families often work at home (Moreira et al., 2016). Since there is a higher
percentage of boys than girls who are collecting the resources, studies on why there is less
involvement of girls in comparison to boys of the same age group must be conducted. Girls in
Madagascar tend to remain in schools longer than boys (Kellum et al., 2020), which may
explain their reduced involvement. There needs to be an emphasis on creating programs to
increase the attendance of boys in schools, as this could help reduce the unsustainable use of
natural resources in the area from an early age for both boys and girls. However, it is also
important to note that girls are both acquiring more resources than women or boys with the
intention of selling them and are purchasing more resources than boys. As gender is
inextricably linked with other social factors such as race, ethnicity, disability, language, and
social class, it makes each person’s experience unique. With these multiple intersections with
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the differences in race, age, class, and marital status, it is important to take intersectionality
into account (Davis, 2019). For example, not all women or men have the same experiences. In
certain ethnic groups in Ghana, after marriage, the status of a woman changes socially and
economically within a household from being a ‘junior woman’ to a full ‘cooking wife’ after
successfully bearing children. With this change of status, the responsibility of the woman also
changes (Warner, 1997). Similarly, the level of education also adds another layer to this
change of role as well. In Mexico, Bolivia, Kenya, and Uganda, there was an increase in
likelihood for a woman with a higher level of education to be entrusted with representing the
household in the forestry committee (Coleman & Mwangi, 2013).

The difference between the roles played by men and women are not only a consequence of
environmental issues, but also a cause of environmental change (Lau & Scales, 2016). When
this difference in how each gender’s role in the use of natural resources is not understood, it
can further exacerbate the inequalities that exist between women and men. In Senegal,
women’s access to and control over land and forests were restricted with negative impacts on
their sources of livelihood and income due to the lack of proper understanding of gender
dynamics in forestry there (Bandiaky-Badji, 2011). In India, when there was a greater
representation of women, there was an increase of improved conservation outcomes by 11%
(Agrawal, 2010b). Sustainable natural resource management policies that have a deeper
understanding of cultural and social norms about gender and natural resource use can ensure
efficient management of resources. Simplistic treatment of gender by treating men and
women as homogenous groups (Westervelt, 2018) can be counterproductive towards
achieving gender equity in natural resource management. It is important for conservation
strategies to reflect the complexity of gender, first, by acknowledging that gender is not a
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universal, binary concept; but understand it through the layers of intersectionality such as age,
socioeconomic status, and marital status (Kojola, 2019).
5. CONCLUSION
Having a gendered approach in natural resource management programs is extremely
important for the success of conservation programs. This helps us understand what each
gender can contribute, given the distinct roles, experience, and knowledge that each gender
has in terms of specific resources and help manage them (Wright et al., 2016; Majekodunmi,
2018). As we understand the pressures on the extraction of natural resources, and its impacts
on the local wellbeing, we can develop a national level management strategy. Finding the
balance, so that the local Malagasy population can use the forest to support their livelihood
and income without further depleting the resources is necessary to protect not only the
endemic biodiversity, but also to ensure an equitable environment for the people there.
In conclusion, we recommend that conservationists and policy makers combine their efforts
and have a gendered approach in creating natural resource conservation programs on the
Masoala peninsula. There should be comprehensive gendered approaches that focus on the
locally defined differences between women and men in how they use the natural resources. In
Masoala, we found that watershed conservation may be more effective if it includes women,
and forest and marine if it targets men, however, to reach all households both genders must be
included. Efforts to reduce the sale of resources should target men, but such efforts are likely
to have the greatest negative effects on women (who purchase most of their resources) and
should be paired with mitigating actions targeted toward female buyers. Efforts to affect the
decisions of the next generation of resource users, should know that while boys collect most
resources, perhaps because of their lower involvement in education, girls may be increasingly
using this education to leverage such resources through selling and purchasing more than boys
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of the same age. Acknowledging what implications these differences have, can help create an
equitable, community-based natural resource management program. However, while doing so,
conservation managers must ensure to provide a sustainable alternative to the resources that
they are regulating, so the needs of the local population are not hampered. A locally relevant
understanding of how gender roles and needs intersect with natural resource use can help
ensure the continued delivery of ecosystem services while protecting Madagascar’s endemic
species.
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